Detection of recombinant insulins in human urine by liquid chromatography-electrospray ionization tandem mass spectrometry after immunoaffinity purification based on monolithic microcolumns.
This work describes an analytical procedure based on automated affinity purification followed by liquid chromatography-electrospray tandem mass spectrometry with a conventional triple quadrupole analyzer, in order to detect synthetic insulins (Apidra®, Humalog®, Levemir®, NovoRapid®, and Tresiba®) in human urine. Sample preparation included ultrafiltration followed by immunoaffinity purification on monolithic microcolumns. Chromatographic separation was performed by a C18 microbore column, while mass spectrometric identification of the analytes was achieved by a triple quadrupole mass spectrometer under positive ion electrospray ionization and acquisition mode in selected reaction monitoring. Identification of the synthetic insulins was performed by selecting at least two characteristic ion transitions for each analyte. The newly developed method was validated in terms of specificity, recovery, matrix effect, sensitivity, robustness, and repeatability of retention times and relative ion transition abundance. The specificity and the reproducibility of the relative retention times and the relative abundance of the characteristic ion transitions selected was confirmed to be fit for purposes of ensuring the unambiguous identification of all target analytes, also in the forensic field. The extraction yield was estimated at greater than 60% and the matrix effect smaller than 35%. The lower limits of detection were in the range of 0.02-0.05 ng/mL, proving the method to be sufficiently sensitive to detect the abuse of insulins in cases where they are used as performance-enhancing agents in sport. The applicability of the developed method was assessed by the analysis of urine samples obtained from diabetic subjects treated with Tresiba® and/or Humalog®, whose presence was confirmed in urine samples collected after the administration of therapeutic doses. Graphical abstract A hybrid assay comprising MSIA-based immunoextraction combined with liquid chromatography-electrospray tandem mass spectrometry was developed and validated for the detection of recombinant insulins in human urine.